In a double-blind study forty-two children scheduled for elective adenotonsillectomy were randomized to receive peritonsillar infiltration, following induction of anaesthesia, with either 0.25% plain bupivacaine or 0.9% saline, 0.5 mllkg to a maximum of 10 ml. The children were assessed on awakening, and then ID minutes, I hour, 4 hours and 24 hours later. On each occasion the observer gave the child a pain score from 1 (no pain) to 5 (severe pain). The scores on awakening and after 10 minutes were significantly lower in the bupivacaine group (P< 0.05,. Thereafter there was no difference between the groups. The authors conclude that peritonsillar infiltration with bupivacaine is only moderately useful as analgesia for children having tonsillectomy.
Satisfactory analgesia immediately after tonsillectomy is difficult to achieve. The ideal situation would be to have a patient who is quickly alert, in control of his airway, and pain-free. A suitable regional anaesthetic technique should help to achieve this end. Submucosal infiltration of local anaesthetic around the tonsil before tonsillectomy has been described, mainly in adults!·" and indeed it is possible to remove the tonsils without general anaesthetic using this technique 8
• 9
• However, there have been few controlled studies in children. In two small studies·.?, in subjects aged 6-18 years, lebeles et al demonstrated a significant difference in visual analogue pain scores between bupivacaine and placebo groups for as much as 10 days postoperatively.
The purpose of this study was to assess the analgesic effect of peritonsillar infiltration with bupivacaine in a larger and younger group of patients than the two groups studied by lebeles.
The innervation of the tonsil is threefold: 1. a plexus of palatine nerves derived from the maxillary branch of the trigeminal nerve approaches the tonsil at its upper pole and supplies the superior portion of the mucosa; 2. the glossopharyngeal nerve gives off tonsillar branches near the base of the tongue at the lateral border of the tonsil and supplies most of the rest of the tonsil; and 3. there is a small contribution from the lingual branch of the mandibular division of the trigeminal nerve.
It is necessary to infiltrate local anaesthetic deep to the fibrous tonsillar capsule, either at two points, the upper pole of the tonsil and the anterior faucial pillar; or at three points, the upper pole and the anterior and posterior pillars; or by injecting through the tonsil. The local anaesthetic thereby raises the mucosa around and behind the tonsil, thus separating the tonsillar capsule from the deeper tissues, and conferring the additional benefit of facilitating easier dissection 3 •
METHOD
Forty-two children of ASA Grades 1 and 2, aged betyween 2 and 12 years, wr.o were scheduled for elective adenotonsillectomy, were included in this double-blind study. Ethical Committee approval and written parental consent were obtained. The patients were randomized using computer generated random numbers into two groups, as detailed below.
The children were premedicated with oral diazepam 0.2 mg/kg to a maximum of 5 mg, and EMLA cream was applied to the dorsum of each hand. On arrival in the anaesthetic room each child was allocated randomly to receive peritonsillar infiltration with either 0.25% plain bupivacaine 0.5 mllkg to a maximum of 10 ml, or 0.9070 saline 0.5 mllkg to a maximum of 10 ml. The anaesthetist (CSC) prepared the appropriate solution in a 10 ml syringe in a separate room using an aseptic technique, and was unobserved by any of the operating room personnel. This syringe was then given to the surgeon (FBM), who was unaware of the contents.
Anaesthesia was then induced with thiopentone 5 mg/kg, and maintained with isoflurane 0.5-2070 and nitrous oxide 70% in oxygen 30%. Vecuronium 0.1 mg/kg was used for neuromuscular blockade. The trachea was intubated with an uncuffed oral preformed RAE tube of appropriate size and the child was then transferred into the operating room. All operations were performed by the same surgeon (FBM).
Following the application of sterile drapes a Boyle-Davis gag was inserted by the surgeon, who then infiltrated around the tonsils with anaesthetic solution or placebo using a 22-gauge spinal needle. The solution was injected submucosally in approximately equal amounts at three places-the superior pole of the tonsil and the lower end of the anterior and posterior faucial pillars. Injection into the correct tissue plane was confirmed if the mucosa swelled up into a watery bleb around the tonsil.
The surgeon then waited two minutes before performing the adenoidectomy. Five minutes later the tonsillectomy was performed. At the end of the operation neuromuscular blockade was reversed with neostigmine and glycopyrrolate, and the trachea was extubated when adequate airway protective reflexes had returned.
The children were then observed in the recovery area by a second anaesthetist (JCS), who was unaware which solution had been used. This observer assessed all of the children and gave a pain score from 1 to 5, based on her assessment of how much pain each child had. A score of 1 was given if the child had no pain or was asleep. A score of 2 was given if the child complained of mild pain but was not distressed by it. A score of 3 was given if the child stated that his or her throat was very painful but was not distressed, or if the child was moderately tearful but consolable. A score of 4 was given if the child was in considerable distress, and a score of 5 was given if the child was screaming and struggling violently. If a child scored 3 or more he or she was judged to be in sufficient pain to require opioid analgesia and was given intravenous papaveretum 0.1 mg/kg. Thereafter the children received paracetamol 15 mg/kg orally 4 to 6 hourly as required, at the discretion of the ward's nursing staff.
The demographic data were analysed by Fisher's exact test and Student's t test as appropriate. The pain scores were analysed by the Mann-Whitney U test. The analgesic requirements were analysed by Fisher's exact test for papaveretum requirements, and the Mann-Whitney U test for paracetamol requirements. A P value less than 0.05 was considered significant.
RESULTS
Twenty-one children received bupivacaine and twenty-one children received saline. The two groups were well matched for age, weight and sex (Table 1) .
Males/Females Age (years) Weight (kg) Three children had a peri-operative complication. One child developed intra-operative hypertension following the commencement of the operation (control group). This peaked at an arterial pressure of I80/l30 and a heart rate of I80/minute. The operation was stopped until the level of anaesthesia was deepened by increasing the isoflurane concentration. Five minutes later the arterial pressure had returned to normal (120/80) and the operation was completed. One child suffered mild post-extubation stridor which settled in the recovery room (control group). One child awoke with a "bovine" cough (bupivacaine group), but on laryngoscopy vocal cord movement was normal and the cough settled spontaneously in the recovery area.
Intra-operative blood loss was not quantified because the purpose of this study was only to assess analgesia. There were no reports of excessive bleeding intra-operatively. Other authors have commented that an adrenaline-containing solution reduces bleeding35. However, we preferred not to use an adrenalinecontaining solution because of the theoretical risk of injecting the solution into the internal carotid artery which runs posteriorly to the tonsil.
There were no post-tonsillectomy bleeds. Postoperative nausea and vomiting were not quantified. However, none of the children was judged to have severe enough nausea to require an anti-emetic. No other postoperative complications were reported. Table 2 shows the distribution of pain scores at time zero (on awakening), and then after 10 minutes, 1 hour, 4 hours and 24 hours. The bupivacaine group had significantly lower pain scores at time zero (P < 0.05) and 10 minutes (P<0.05). At 1 hour, 4 hours and 24 hours, the pain scores were much lower in both groups and there was no significant difference between the two groups.
There were no significant differences between the two groups in postoperative papaveretum or paracetamol requirements (Table 3 ). All patients in the study underwent adenoidectomy as well as tonsillectomy, although the regional anaesthesia was intended only to affect the tonsils. At our hospital it is rare for children to have tonsillectomy alone. Nevertheless, the authors felt that it was valid to compare the effects of tonsillar block against placebo if all patients were having the same operation, and we hoped to achieve a significant reduction of postoperative pain by eliminating the tonsillar component.
Before conducting the formal study, the authors experimented with performing the peritonsillar infiltration in the anaesthetic room, but it was very difficult to obtain good access to the injection sites without using the Boyle-Davis gag. Consequently, the time between performing the injection and commencing the operation was short. However, it was anticipated that by the time each child awoke from the general anaesthetic (approximately 20 minutes), the analgesic effect of the bupivacaine would be established.
Analgesia was provided intra-operatively by the use of 70070 inhaled nitrous oxide. We did not give any other analgesia until after we had measured pain scores 10 minutes after awakening because we were concerned that this would invalidate our observations of the efficacy of the bupivacaine infiltration. However, intravenous analgesia was then administered quickly, and all children were comfortable before leaving the recovery room.
The assessment of pain was a subjective one by a single adult observer who was unaware of which solution each child had received. The assessment was based on self-reporting by the patients when possible, but some of the children were too young or too distressed to answer questions. Many different ways of scoring pain in children have been described, based on physiological changes, self-reporting and behavioural measures 10.12. They all have limitations, particularly in children under five years of age. In a pilot study we experimented with both a visual analogue scale and an objective pain score, but we found that due to the combination of the anaesthesia and the young age of some of the patients these methods were unreliable. We preferred to use a subjective method of pain assessment by an adult observer. We tried to minimize inconsistencies in our pain scores by having only one observer.
Although overall the pain scores were lower in the bupivacaine group on awakening and at 10 minutes, there were still some patients in this group with severe pain. This may have been due to pain from the adenoidal bed. Alternatively, it may have been due to spasm of pharyngeal muscles which was not completely prevented by peritonsillar infiltration. This would perhaps explain why the application of local anaesthetic topically has been found to be unreliable in some studies 13 • '5 • We are unable to explain why our results differ so much from those of lebeles et aI 6 • 7 • Thus, this study demonstrated that in children, peritonsillar infiltration with bupivacaine was better than placebo in reducing pain experienced in the initial recovery period following tonsillectomy, but in the medium to long term it made no difference to the symptoms experienced by the children and it made no difference to their analgesic requirements.
